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(57) Abstract: A cathode (3) and heating 
means (4) are provided on one side of a 
member (2) made of a calcium-aluminum 
composite oxide. An anode (10) is provided 
on the opposite side to that where the cathode 
is provided. A voltage is applied between the 
anode and cathode while supplying oxygen 
to the cathode side, and negatively-charged 
oxygen atoms O' (A) are extracted from the 
anode side. Without needing great discharge 
energy, negatively-charged oxygen atoms 
can be efficiently produced and used for, for 
example, oxidation and formation of a silicon 
oxide film in a semiconductor manufacturing 
process. 
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